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TRANSACTIONS 


Uber die Bestandteile des Zuckerrohrs. 
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Y. Mima und K. YAmaFuji. 


(Aus dem Institut fiir Zuckerforschung in Tainan,) 


Eingegangen am 9, 3, 1940. 


Das Zuckerrohr kann neben der Zuckerproduktion auch fiir die Herstellung 
von Alkohol, Zellstoff, Furfurol, Glycerin, Aceton usw: benutzt werden. Ein- 
gehende Angaben uber die physikalischen Eigenschaften sowie die chemischen 
Bestandteile des Zuckerrohrstengels sind aber sehr sparlich. In der vorliegenden 
Arbeit haben wir einige im hiesigen Institut geziichtete vorziigliche Varietaten von 
Saccharum officinarum als Versuchsmaterialien gewahlt und zunachst morpho- 
logische sowie chemische Untersuchungen ausgeftihrt. Dann wurde die Herstellung 
des Zellstoffs aus der Bagasse versucht. 


1. MorpuHoLociscHE UNTrERSUCHUNGEN DES ZUCKERROHRSTENGELS. 


{ 


Das 18 Monate alte Zuckerrohr wurde gepreiit, die erhaltene Bagasse mit 
Schulzescher Losung behandelt und die Form der Bagassezelle mikroskopisch be- 
obachtet. Auf Grund .dieser Beobachtung haben wir die Bagassezellen in drei 
Gruppen geteilt und die Zahl der zu jeder Gruppe gehérigen Zellen bestimmt 


(Labelle I). 


Labelle,’ 

Varielat des Zuckerrohrs | F 108 | SS a ie ie F 11g)! |. “Mittel 
Faserzelle in 2% | 49,90 | 54,08 47,79 35,05 44,66 
Rechteckige Zelle. in 24 | 29,31 18,96 24,45 34,17 27,02 
Weiche Zelle in 9% |) 197,39 | 26,96 27,76 30,78 28,32 

| i 


Ferner wurden die durchschnittliche Lange und Breite dieser Zellen ermittelt 
(Tabelle II). 
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Tabelle II. 


F 109 


F 110 


F 108 1E5 ig hil 
Lange in mm 15172 1,051 1,138 155, 

Faserzelle { 
Breite in mm 0,018 0,018 | 0,018 0,018 
Rechteckige fea in mm 0,305 pee 0,325 0,343 
Zelle Breite in mm 0,053 0,066 0,070 0,068 
Weiche [eee in mm 0,231 7 .0,205° | 0,221 0,268 
ee Breite in mm 0,147 0,133 | 01305 | 0,140 


Die Resultate der genaueren Bestimmungen enthalten die Tabellen III, IV 
und V. 


Tabelle III. 


Lange der Faser. 


Lange in mm F 108 | F 109 


In % der gesamten Zellen 
0, — 0,25 0 | 0 0 0 
0.25 — 0,50 6,87. | 6,30 9,31 6,91 
0,50 — 0,75 24,89 23,40 23,08 18,43 
0.75 — 1,00 19,31 24,47 19,84 26,27 
1.00 — 1,25 10,73 19,50 9,72 13,82 
1,95 — 1,50 13:73) pu 8,87 11,34 12,90 
1,50 — 1,75 9,01 8,16 8,91 7,37 
yay == OHM) 5,15 4,96 8,50 6,45 
2,00 — 2,25 2,58 2,13 3,64 3,23 
2,25 — 2,50 3,43 1,42 4,80 0,46 
2,50 — 2,70 129 -a | 1,06 0 1,84 
2.75 — 3,00 25ST 0 0 0,46 
3,00 — 3,25 0 0 0,41 1,38 
Bf95' 1=2013,50 0,43 | 0 0 0 
3,50 — 3,75 0 | 0 0,41 0,46 
Tabelle IV. 
Breite der Faser. 
Breite in mm F 108 F 409 F 110 Leh ay , 
In % der gesamten Zellen 7. 

0, — 0,01 6,8 6,5 6,5 6,0 
0,01 — 0,0125 5959 10,5 14,5 15,5 
0,0125 — 0,0150 13,0 | 12,0 13,5 14,5 
0.0150 — 0,0175 140] 12,5 17,0 12,5 
0.0175 — 0,0200 9,2 19,5 15,5 16,5 
0,0200 — 0,0295 18,4 18,0 13,5 15,5 
0.0225 — 0,0250 4,8 7,0 8,0 8,0 


Mead gellar. 
we 


No, 4,] 5l 
i if 
0,0250 — 0,0275 2,9 a 35070 f | 3,0 2,0 
0,0275 — 0,0300 1,5 3,0 1,5 3,0 
0.0300 — 0,0325 3,4 : 4,0 4,5 3,0 
0,0325 — 0,0350 155 1,0 1,0 | 0,5 
0,0350 — 0,0375 0 Os, on 1,0 0,5 
0,0375 — 0,0400 0,5 1,0 | 0,5 | 0 
0,0400 — 0,0425 0 1,0 0 | 2,5 
0,0425 — 0,0450 155 1,0 0 0 
0,0450 — 0,0475 0,5 0,5 0 0 


Tabelle V. 
Lange der rechteckigen Zelle. 


Lange in mm F 108 F 109 F 110 F 41 
In %-der gesamten Zellen 

0 — “Ol | 0,43 | 0.64 0,30 0,25 
01 — 0,2 | 21,74 18,59 11,62 11,00 
0,2 — 03 | 40,00 47,50 39,38 36,33 
0.3 — 0,4 93,91 . | * 29,44 31,61 29,90 
(47 05 / 9,13 5,77 10,36 14,47 
05 — 0,6 | 1,74 1,92 3,63 5,47 
C6u— WZ 1,74 1,20 1,55 5,47 
0,7 — 0,8 | 0,87 0,80 1,80 1,93 
0,8 — 0,9 0,40 0,50 0,24 0,64 } 
0 = 1,0 0,03 | 0,64 0,32 0 


2. CHEMISCHE UNTERSUCHUNGEN DES ZUCKERROHRSTENGELS. ; 


Zunachst wurden das spezifische Gewicht und der Zuckergehalt des aus dem 
18 Monate alten Zuckerrohr gewonnenen Saftes ermittelt (Tabelle VI). 


Tabelle VI. 
ee P0B ye | Sc F100. fe Paid eer 
Grade Brix Sr ook 197. | 19,8 21,3 
Grudé!Pol | 20,1 18,9 Airs 38,8 20,2 


Die Bagasse wurde nach der vollstandigen Entfernung des Zuckers auf tbliche 
Weise analysiert (Tabelle VII u. VIII). 


Tabelle VII. 


Peeeiisen to EN TOe ee Pao ee ELL 


In % der ‘Trockensubstanz 
Asche 1,49 | 1,39. 2 | UGS) aut 1,64 
Kalt-Wasser-l’xtralkst 9,54 | 1,94 | 2,32 | 2,24 
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[teiB -Wasser-Vxtrakt e448 | 4,49 | 4,57 3,96 
Verd, Alkali-Extrakt | 36,95 | 37,30 | 33,90 38,80 
Alkohol-Benzol-Extrakt | 2,76 2,83 2,70 2,69 
Pentosan ei 27,02 27,23 97,53 | 26,19 
Lignin | Stel. 5 3 20,10 21.64 18,63 
Stickstoff | 0,34 0,33 0,35 | 0,35 
Cellulose | 50,32 47,75 49,18 47,93 
@-Cellulose | SYS | 34,85 35,10 34,72 
B-Cellulose | 640 4 eae ie 6,02 sah eV 
7-Cellulose | 6.64 5,79 | 8,05 8,22 


Tabelle VIII. 


In % des frischen Gewichts des Zuckerrohrstengels 


Zucker 16,28 15,79 15,69 16,58 
TeiB-Wasser-Extrakt Worm 19,91~ | leh gw 201) +), agio8 11,64 
Alkohol-Benzol-Extrakt | 0,37. ~| 0,36 0,35 - 0,33 
Pentosan | B05) si 3,42 | 3,53 3,18 
Lignin | 2,92 Das} | DUG 2,26 
Cellulose 6,80 6,01 aa0 2 5,81 
pyceliulose 5,04 4,38 | 4,50 4,21 
-Cellulose | 0/87 2) 0,89 0,77 0.60 
7-Cellulose | 0,90 | Wie a 4403. | 0,99 


3. VERSUCHE ZUR HERSTELLUNG DES ZELLSTOFFS 
AUS DEM ZUCKERROHRSTENGEL, 


Der Zuckerrohrstengel wurde geprefit und die zurickgebliebene Bagasse nach 
der Entfernung des Zuckers mit Wasser pulverisiert. Die Analyse der Bagasse 
gibt das folgende Resultat (Tabelle IX). 


: 


Tabelle IX. 


Wasser | 894% 


Cellulose | 49,97 % | Asche 2,03% 

I feiB-Wasser-Extrakt 166°" | a@-Cellulose | 73,11 i Lignin 22,08 
of abr, | 

Verd, Alkali-Extrakt 29,70 | ne -Cellulose 11,83 | Pentosan 27,81 


Alkohol-Benzol-Extrakt | 3,37 


7y-Cellulose (15,06 |; 


100 g Bagasse wurden mit 42 g Natriumhydroxyd und 700 ccm Wasser ver- 
setzt und dann innerhalb einer Stunde bis zu 165° erhitzt. Nach bestimmten 
Zeiten wurde mit der Erhitzung aufgehort und die aufgeschloBene Substanz inner- 
halb 22 Stunden bis zur Zimmertemperatur erkaltBen gelaben. Dic Analyse der 
gewonnenen Zellstoffe ergab folgendes (Tabelle X). 
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No, 4,] 
Tabelle X. 
Dauer der max, 
Temp, in Std, 2 1 a | 3 5 
Ausbeute in 9% 36,52 35,14 BRE 30,97 29312 
In % des Zellstofts 
Pentosan 12372 11553 11,45 11,05 11,02 
Lignin 3,82 3,09 2,92 2,70 2,02 
Asche Oe ae pei | 1,42 1,55 1,17 
Cellulose 92,57 —i| 92,77 93.53 95,91 97,41 
: a@-Cellulose 85,30 | 82,75 78,75 74,78 76,41 
In % 
Cellulose 4 O-Cellulose 11,44 | 2058896 16,05 22,60 20,22 
7-Cellulose B07, 3,29 5,20 2,62 3,37 


Der Soda- und Zuckergehalt der nach dem 
sind in Tabelle XI verzeichnet. 


Aufschluf erhaltenen Losung 


Tabelle XI. 

Dauer der max, : 

Temp, in Std, 2 1 2 3 5 
NaOH in % 22,2 2050 s\n: A759 ISAAC TE BA 
= . | | 
Na,COg in 7 3,2 4.0), ABI oiy | yhGs Spal Se Tae 
Reduzierender 

Zucker in 9% 1,84 1,18 1,00 1,59 2,16 
Gesamtzucker in % 4,78 3,92 4,05 4,37 4,60 


Wir haben dann die Bagasse vor dem Aufschlu8 mit heidem Wasser vor- 


behandelt. 


Zu diesem Zwecke wurden 100 ¢ Bagasse mit 500 cm Wasser gekocht. 


Die chemische Zusammensetzung der so vorbehandelten Bagasse ist die folgende 


(Tabelle XII). 


Tabelle XII. 


Max, Druck in Pfunden 30 | 60 
Dauer des max, Drucks ‘e hy 
Ausbeute in 9% 78,31 | 76,93 | 74,01 || Pao 70,46 
ee 2a Lee i Dt Ee: ee Been 
| In % der Trockensubstanz 
Verd, Alkali-Extrakt lean Beg 30,85 | 30,48 31,87 |. 31,63 
Lignin 21,91 £1,28 20,83 D475. io ohne 
Pentosan 14,46°°° | 15,07 12,83 11,67 SITS 
Asche 3,38 | 2,25 1,69 985 1,59 
Cellulose 48,16 46,71 45,34 44,66 42,28 
g-Cellulose 81,84 82,19 82,85 85,04 88,20 
In % der ‘ . 
Cellulose B-Cellulose 16,94 16,41 15,25 EACH 10,26 
7-Cellulose Roo) 1,41 1,90 1,19 1,54 
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Die Ergebnisse der Aufschlu8versuche mit dieser vorbehandelten Bagasse 
sind in Tabelle XIII zusammengefaBt. 


Tabelle XIII. 


Dauer des max, Drucks 2 Stunden 
" Pentosan Lignin Asche Cellulose |@-Cellulose — 
Max, Druck NaOH Ausbeute 
in Atm, in % in % In % des Zellstoffs 

6) $e 43,3 7,80 2,40 1,89 92,09 90,10 

: 4 | 45,5 11,29 3,17 1,77 | 94,35 [> 92,04 

3 48.7 | °\13343 3,84 1,69 93,51 91,74 

| 2 B15 | Med4,55 5,61 1,89 90,17 89,14 

( 6 49,35 | 7,64 iE Tike, 93,65 86,94 

4 44,3 10,99 2,21 1,09 93,66 88,62 

: 3 47,9 12,07 2,51 1,34 | 92,46 | 88,96 

2 |S S1R6 14,05 4,48 1,08 91,30 87,74 

6 ae 7,70 1,68 1,28 91,87 | . 86,01 

ae, oh eats 9,91 2,19 1,79 93,63 88,05 

655 3 44,5 10,34 2,28 1,92 94,83 88,93 

2 ey ite nhs Say) 3,25 1,90 92,04 88,99 


Die Bleichungsversuche wurden in folgender Weise durchgefiihrt: Der Zell- 
stoff wurde mit dem gleichen Gewicht von Wasser gemischt und eine Stunde bei 
Zimmertemperatur mit Chlorgas behandelt. Hierauf wurde derselbe mit verdiinnter 
Natriumhydroxydlésung gekocht und dann wieder mit Bleichpulver gebleicht. Der 
gebleichte Zellstoff wurde auch analysiert (Tabelle XIV). 


Tabelle XIV. 


Aufschlu8bedingungen | Ausbeute ae-Cellulose| -Cellulose 7-Cellulose| Pentosan Asche 
eae ah Oe ea —— 
Bax. Nae | pee Fea? In % des Zellstofts 
Sige 47 88,75 | 5,41. | 5,84 9,96 0,88 
: Pe 4° | 949 89,10 | © 6,21..| 45 4469 13,24 0,76 
3. ih 9359 - 87,50 | 7,29 5,21 13,94 1,04 
2 90,8 82,37 1% 943. |) 98,50) |) (abetoeete eins 
( 6 95,2 89,69 | 5,30 | 5,01 °|  ~°9,06 1,08 
: J 4. legr05.4 89,63) ams, 4,66 10;98.4>. 21nd) 
| 3 92,6 86,03 | 6,20 TET 11,51 1,13 
2 90,8 82,70 8,70 8,60 14,75 1,09 
6 96,8 90,51 4,21 5,28 7,98 0,98 
4 96,8 91,69 | 4,63 3,68 9,87 0,86 
° Sua 92,5 91,05 | 4,71 4,24) 11,01 «| oy95 
2 | 90,7 89,10 | 195,70 |  5,20-| 19,40)". on 
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Influence of Monochromatic Light on the 
Action of Enzymes. 


Especially Influence of Monochromatic Light on the 
Action of Yeast Enzymes. 


By Reitaro Murakaml. 


(Chemical Laboratory, Agricultural College, Utunomiya,) 


Received March 6, 1940. 


In order to study the effects of spectral monochromatic light on the action 
of yeast enzymes, saccharase, proteinase, catalase, amylase, and lipase were ext- 
racted by autolyzing ‘Oriental’ pressed yeast, the first three of which were 
refined as follows. In the case of saccharase, after the liquefaction was completed by 
the addition of 10% of toluene to 225 g of the yeast, the same volume of water was 
added and the whole allowed to autolyze at room temperature for 7 days. The preci- . 
pitate obtained by adding an equal volume of alcohol to the autolyzed liquid was 
extracted with 209 alcohol. Alcohol was then added to the extract, and the 
saccharase extracted from the second precipitate with 100 cc of water. 

In the case of proteinase, after 250 ¢ of the yeast was liquefied by the addi- > 
tion of 10% of ethyl acetate, 500 cc of water was added and the acid that had 
formed in 2 hours was neutralized continuously by the addition of ammonia water 
and then a solution that rendered ineffective the tryptic and ereptic actions was 
separated out and washed with water. The yeast was then suspended in water 
containing toluene and allowed to autolyze at room temperature for 24 hours. An 
acetic solution was added to the autolyzate obtained by filtration, and after the 
pH of the liquid was made 5.0, a N/15 acetate buffer of pH 5.0 and aluminium 
hydroxide were added. The proteinase was finally obtained by elution of the ad- 
sorbate with 44 cc of secondary ammonium phosphate. 

Catalase was prepared by liquefying yeast. By adding to 150¢ of it 33% 
of toluene the yeast was liquefied within 1 hour at 40°C, after which 200cc of 
water was added, and the whole allowed to autolyze overnight in a refrigerator. 
To the autolyzate was added 44 cc of N/10 hydrochloric acid, and the total volume 
of liquid made up to 2000 cc with water to which aluminium hydroxide was fin- 
ally added. The catalase was obtained by elution of the adsorbate with 400 cc 
of 17/30 phosphate solution (pH1=7.6). 

Amylase and lipase were prepared by autolyzing for 1 day at room tempe- 
rature and then overnight in a refrigerator after adding 10% of toluene and 2.5 
times the volume of water to 200 ¢ of the yeast. 

As substrate for the saccharase, 20% saccharose dissolved in 1% primary 
sodium phosphate solution was used. Into a test tube containing 4.cc of the sub- 
strate, 1 cc of the enzyme solution was added, and the pH of the resulting solution 
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adjusted to 4.24. The substrate for the amylase was 1% soluble starch solution. 
Into a test tube containing 10 cc each of the substrate and phosphate buffer solution, 
10cc of the enzyme solution was added, and the pH of the solution adjusted to’ 
6.71. The substrate for the proteinase was 5% gelatine solution. Into a test tube 
containing 5 cc each of the substrate and citrate buffer, 1 cc of the enzyme solution 
was added, the resulting pH of the solution being 5.1. The substrate for the lipase, 
which was castor oil or olive oil, was neutralized with N/20 sodium hydroxide. 
Into a test tube containing 5cc of the substrate, 5cc of the enzyme solution was 
added, and the pH of the resulting solution adjusted to 7.4. The substrate for 
catalase was N/20 hydrogen peroxide buffered with phosphate mixture, the pH of ~ 
which was 6.7. One cc of the enzyme solution was added to a test tube contain- 
ing 20cc of the substrate. The test tubes were placed within tin boxes, and 
filters placed at the front windows of the boxes. The boxes containing the test 
tubes were incubated at from 20° to 40°C, according to the particular enzyme, 
the door opened, and then lighted by a lamp through filters and a 2cm layer 
of N/10 copper sulphate solution (except in the case of work on infra-red rays), 
as the copper solution absorbs infra-red rays from a distance of 1 meter. 

As the light source, a nitra lamp (Mazda C 100~3800 watt and O. K. 500 
watt) was used for visible rays. “Vim Ray” blue and red lamps (each 300 watt) 
used respectively for ultra-violet and infra-red rays. 

The filters were made by spreading 7 cc of gelatine solutions, containing vari- 
ous pigments per 1 square dm, over colourless glass or “ Acme ultra vit glass” 
plates which were used respectively for the purpose of visible and infra-red rays 
or ultra-violet rays, and then drying by means of a fan. The amounts of pigment 
per 70 cc of gelatine solution are shown in Table I. 


Table I. Composition of the filters. 


Plate Filter Pigment 
White filter | Aesculin 0,2¢ or gelatine alone 
Infra-red pass filter Filter blue 0,1+ filter yellow 0,1+ toluidine blue 
0.01¢ 
Red filter Rhodamine 0.49-+ tartrazine 0.42 + erythrosine 
Glass 0.428 

plate Green filter Patent blue 0.9+tartrazine 0.7 ¢ 
Blue filter Patent blue 0.9+ rhodamine 0,7-+-aesculin 0,2 g 
Wiplee flier Methyl violet 0.42+ toluidine blue 0.17 + a¢es- 

| culin 0.2 ¢ 

Black filter | India ink 3,5 cc 


“Acme ultra f Ultra-violet close filter Aesculin 0.2 g 


vit glass ” ‘ - 4, abe Nitrosodimethylaniline 0,03 + toluidine blue 
ra-violet pass filter - | 0.06+ copper sulphate 0.874 ¢ 


plate 


As to the wave lengths of the transmission rays passed through these filters, 
they were spectroscopically examined ; the photograms, which were taken by means 
of a constant deviation wave length spectrometer and a quartz spectrograph, are 
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Graph IL (4) Effect Curve by Like and Various Coloured Lights, 
(Proportion of decomposition per unit intensity of the absorbed rays), 
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shown in Plates I~V. The relative intensities of the transmission rays and the 
rays absorbed in the substrates or the enzyme solutions containing the substrates 
were measured by means of a sensitive galvanometer and a vacuum thermojunc- 
tion, the junction part of which was blackened by carbon, and the determination 
made in comparison with a Mazda C 100 watt lamp as standard. The intensity 
per em?/sec. of a Mazda C 100 watt lamp compared with a Hefner lamp, candle 
power of which was corrected for temperature, humidity, and atmospheric pressure 
in the room corresponded to 12.525, and the intensities of the transmission rays 
of the former passing through the white filter, and the white filter plus a 2cm 
layer of N/10 copper sulphate, corresponded respectively to 8.017 and 0.422. The 
total energy per cm’/sec. of the incident light from the Hefner lamp at a distance 
of 1 meter was 215x107‘ gram calory as determined by Angstrom. The details 
are given in the following Table. 


Table IJ. Wave lengths and relative intensities. 


‘Transmission | ; Relative intensity of the rays absorbed in the 
wave length Relative substrate or in the enzyme solution containing 
Filter (I, 4.) intensity of the substrate 
Roars | transmission 
Light source | Paiva 3 
—Lamp, | 7° Saccharase | Amylase | Proteinase | Lipase | Catalase 
3 x | ia ~ Y eae a 3 | a? | a a —— 
< Sex filter | 5,700~30,000 2.08 2.18 Fa tl 2.09 2.08 2.08 
'* J Infra-red | 
sy pass filter | 8,000~30,000 2.04 PHA} 2.06 2.03 2.04 2.05 
re 
ae ane filter None 0 0 | 0 6 0 0 
White filter 4,000~ 8,000 1.00 | 1.00 1.00 1.00 1.00 1.00 
Red filter 6,200~ 8,000 0.67 | 0.42 0.63 0.46 0.67 0.71 
= 
Mas Green filter | 5,170~ 5,400 0.63 0.42 0.69 0.46 0.63 0.69 
yn | 
S Blue filter 4,300~ 4,800 0.55 042 | 0.54 0.46 0.55 0.61 
eect filter | 4,100~ 4,470 | 0.48 0.42 | 0.48 0.46 0.48 0.55 
Black filter None | 0 0 0 0 0 0 
White filter 3,500~ 5,500 0.33 0.43 0.32 0.40 0.27 0.35 
© | Ultra-violet 
g Bincematter 4,100~ 5,500 0.32 0.40 0.32 0.37 0.27 0.35 
3s Ultra-violet = | 
= pass filter 3,500~ 4,000 0.15 0.17 0.18 0.17 0.10 0.20 
Black filter None 0 0 | 0 0 | 0 0 


The test tubes were removed from each box at fixed internavals after the 
incubation and the end products of the action of the enzymes were determined by 
Bertrand’s method for saccharase and amylase, by the formol method for proteinase, 
by Knitz’s method for lipase, and by the permanganate titration method for cata- 
lase. 

The controls were deducted from the quantitative values. The differences 
correspond to the real amounts of the substrates decomposed by the action of the 
emzymes. In the case of visible rays, the index-numbers obtained from the real 
amounts under each of the various lights other than white, compared with white 
light as a standard, were divided by the relative intensities of the absorbed rays. 
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‘In the case of infra-red and ultra-violet rays, the differences between the black 
and other rays were divided by the relative intensities of the absorbed rays. Thus, 
the extent of decomposition caused by the enzymes per unit’ intensity of the ab- 
sorbed rays were obtained in both cases. The extent of action of the enzymes_ 
under the influence of different lights was compared with the proportions of the 
quotients that were obtained as already mentioned (See Table V),. 


The results with the controls deducted from the quantitative values are shown 
in Table III. 


The percentages of ‘the substrates decomposed by’ the enzymes are given in 
Table IV. 


The extent of decomposition of the substrates by the enzymes, that is to say, » 
the proportions of the quotients per unit intensity of the absorbed rays, are given 
in Table V. . 

In this experiment, the actions of saccharase, amylase, proteinase, lipase, and 
catalase were affected only very slightly by the infra-red rays. This applies to 
the first-named; the others were scarcely affected by the infra-red rays. The 
enzymes were more active under rays containing both visible and infra-red. Promo- 
tion of enzyme action by visible rays was found to be more pronounced under 
rays of shorter rather than longer wave length, gradually weakening with increase 
in wave length. The actions of saccharase, amylase, and catalase were found to 
be inhibited, contrary to the actions of proteinase and lipase, which were promoted 
by the near ultra-violet vays. The action of these enzymes irradiated previously 
by the near ultra-violet or infra-red rays was closely in agreement with the above 
result. It is therefore believed that the limits to the actions of saccharase, amylase, 
and catalase lie near the ultra-violet region, close to the violet, that is to say, 
the actions of these enzymes were promoted or inhited under wave lengths either 
longer or shorter than that from a certain point in the near ultra-violet region. 
In the cases of proteinase and lipase, seeing that the activities of the two enzymes 
were found to increase more with near ultra-violet rays than with the visible rays, 
it cannot be said that their activities had reached their limits. 

The writer made further investigations into the effect of visible rays on the 
action of these enzymes, using series of like and different coloured lights consisting 
of red, green, blue, and violet, each in three or four different wave lengths and _ in- 
tensities. The light source and the means of eliminating the infrared and ultraviolet 
rays were the same as already described. The transmission wave lengths through 
the filters and’ the relative intensities of the absorbed rays in the substrates or the 
enzyme solutions containing the substrates are given in Table VI. See also plates 
eT Ne LI. 

The other methods used, except those of’ the filters held at the front of the 
boxes were also the same as those already described. 

The results, with the controls deducted from the quantitative values are shown 
in Table VII. 

The percentages of the substrates decomposed by the enzymes are given in 


a Table VIII. 
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Table VI. The wave lengths and the relative intensities. 


‘Transmission wave Relative intensities of the ‘absorbed rays 
Filter’ length (J,.A.) | ; 
| Light souree—Lamp, | Saccharase Amylase Proteinase Catalase 

White 4,000~8,000 1.00 1.00 1.00 1.00 
Red a 6,000~8,000 0.78 0.78 0.79 — 
6,050~8,000 0.67 . 0.63 0.68 0.71 
c 6,130~8,000 0.52 0.52 0.54 0.59 
d - — 6,230~8,000 ora 0.42 = 0.49 

Green a 5,000~5,700 0.63 0.76 0.64 — 
b 5,140~5,500 0.53 0.60 0.53 0.69 

c 5,170~5,400 0.35 0.48 0.37 0.56 

d 5,200~5,400 -- 0.38 — 0.46 

Blue a 4,200~4,960 0.54 0.74 , 0.56 — 
b 4,270~4,900 0.47 0.54 0.49 0.61 
4,300~4,800 0.25 0.40 0.27 0.46 

d= 4,380~4,700 — 0.30 — 0.35 

Violet a 4,000~4,530 0.53 0.69 0.54 — 
b 4,100~4,470 0.42 0.48 0.43 0.55 
c 4,150~4,400 0.20 0.33 0.22 0.40 

d 4,150~4,300 = 0.23 — 0.28 

Black None 0 0 0 0 


Table VII. The net quantitative values per test tube. 


Remark; At amylase, one series marked 4 and other series unmarked, 


Enzyme . Saccharase Amylase Proteinase Catalase 
boast, tne elie eo eliea | | | emia! ainieeraes 
peed iD copper | copper decomposed. decomposed 
Ray ae ae minute |  Biiou: i hour | ~ minute 
ae hen eee .) J BOs F760 Ai E20 HS 256 D2" 4) Bet 48%5 (72 24] 15, 
White 552.50 746.38 871.88 35.884 44.484 3.60 4.93 6.26 : 8.89 
12.47 56.78 : 
Red a. | 547.50 742.88 874,75 35.254 44.184} 3.59 4.92 6.24 - 
b } 543.75 739.50 870.00 12:16. 156.39 3.56 4.90 6.21 - 8.89 
c 540.25 725.38 864.13 32.824 41.474) 3.53 4.88 6.21 8.79 
d Ded a == = 10.75 54.09 | Sey IS ee 8.69 
Green a | 543.13 738.75 868.63 34.664 “41.704 | 3.56 4.89 6.21 ami 
b | 540.50 736.00 864.295 | 11.22 54.98 | 3.53 4.88 6.21 8.79 
| 533.50 739.25 856.88 | 32.114 40.694| 3.50 4.85.6.14/ 8.70 
de | =) 5) = Sek t0.19. 53:48.) eee ae wl grad 
Blue a | 540.88 736.75 864.50 33.594 40.764 | S°54408956.91 = 
b | 538.75 734.88 862.25 20:37 54.50 | 3.53/82 6.19 | 8.75 
c 27163730635 852.03 | 30.324 39.094 3.46 4.83 6.12 | 8.65 
d Paes = — | *9,90 52.96 yee es | 8.50 
Violet a 540.75 736.25 864.38 32,80 39.494 | 3.53 47883690 | aa 


No, 4,] 


Black 


536.75 733.00 859.88 
528.00 729.75 850.13 


516.13 717.38 840.13 


3.51 4.86 6.17 


10.03 52.75 

28.264 36.194| 3.45 4.82 6.09 
9.20 49.36 ee eee 
27.714" 35.364 | 3.37 4.75 5.94 


9.02... 48.23 


| 


Table VIII. The percentages 


of substrates decomposed by the enzyme. 


Saccharase 


Amylase 


Proteinase 


Catalase 


Enzyme j 
‘ Length of time 
acted upon minute hour hour minute 
30 60 120 6 12 24 48 Tene se 15 
Ray 
—= 5, = “a ’ ; 
White 32.69 -44.93 953507 |8°292154 36.324 | 9.01. 42.33 15°65 52.30 
10.04 46.59 
Red a 32.38 44.69 53.24 | 28.394 36.064] 8.97 12.32 15.60 cr 
b 32.15 44.48 52.92 9.79 46.26 8.91 12.26: 15.55 52.24 
c 31.93 44.22 52.54) 26.614 33.814) 8.84 12.21 15.53 51.66 
d _— = = 8.63 44,34 a af ae 51.09 
Green a 32.12 44.42 52.83 28.154 34:004] 8.90 12.25 15.54 aaa 
b | 31.94 44.26 52.55 9.02 45.07 8.84 12.21 15.53 51.70 
c | 31.51 44.02 52.06) 26.034 33.164] 8.75 12.13 15.38 51.18 
d = Ty aad 8.18 43.84 aA ae; oy 50.65 
Blue a 31.97 44.30 52.57 27.254 33.684] 8.85 12.24 15.54 or 
b 31.83 44.18 52.42 8.32 44.68 8.83 12.19 15.48 51.48 
c 31.27 43.98 51.75 | 24.574 31.844) 8.67 12.08 15.31 50.89 
d _ — cas 7.93 43.41 a +> ad 49.95 
Violet a 31.97 44,27 52.55 26.594 32.154] 8.84 12.22 15.53 — 
b 31.72 44.07 52.26 8.04 43.24 8.79 12.16 15.43 50.82 
c 31.17 43.87 51.62 | 22.924 929.494) 8.63 12.05 15.95 49.67 
d = — = 7.36 40.47 a = = 48.97 
Black j 30.42 42.97 50.95 22.474 28.704] 8.42 11.88 14.87 47.66, 
Ted OOO 


The index-numbers for decomposition under each coloured light compared 
with that under white light as standard is shown in the following Table. 


Table IX. The index-numbers for decomposition under each light. 


Enzyme Saccharase Amylase Proteinase Catalase 
ve Length of time 
_ acted upon minute _ hour hour minute 
= 30 60 120 6 12 24 48 72 15 
Ray ad, 
ie pe ee 3 
White 100.00 100.00 100.00 | 100.004 100.004 |100.00 100.00 100.00 100.00 
100.00 100.00 
Red a 99, 101599.59 11.00.33) 198.182 89983 1451199'53)99.77 99269 = 
b- 98/42 7.99.08 199°79 "97.57, 99131) |"98.87 99.32 99:33 99.90 


c 
d 
Green a 
b 
c 
d 
Blue a 
b 
c 
d 
Violet a 
b 
c 
d 
Black 


97.78 
98.30 
97.83 
96.56 
97.90 
ween 
95.86 


| 97.87 


Cylails: 
95.5% 


| 93.41 


OV 62 
87.20 
96.684 
89.27 
89.624 
82.45 
93.544 
84,12 
85.064 
80.56 
917326 
81.34 
79.13 
76.08 


77.584 
74.59 


93-275 
90.33 
933834 
97.55 
91.544 
94.32 


921734 


96.87 
88.004 
92 88 
89.364 
93.30 
81.414 
85.96 


79,544 
83.98 


98.06 
98.72 
98.06 
97.04 
98.18 
97.94 
96.15 
98.13 
97.55 
95.72 


93.43 


98.95 
99.21 
be Bd6) 
98.24 
99.03 
98.75 
97.84 
98.98 
Chay? 
97.64 


96.25 


99022 
QORGL 
99.22 
98.23 
99.26 
98.93 
97.81 
99.19 
98.59 
97.42 


95.03 
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98.88 
ili 
98.88 
97.86 
96.85 
98.43 
97.30 
95.61 
97.19 
95.05 
193093 
123) 


‘ 


This result confirms that the actions of the yeast saccharase, amylase, protein- 


ase, and catalase were promoted by visible monochromatic lights, which was found 
to be the stronger the greater the relative intensities of the absorbed rays under 
the same coloured lights. 

The numerical values, namely the index-numbers divided by the relative inten- 
sities of the absorbed rays, that is, the proportions of the enzymic decomposition 
-per unit intensity of each light are shown in the following Table. 


Table X. Proportion of decomposition per unit intensity. 


| 


Catalase 


Enzyme Saccharase Amylase Proteinase 
Length of time 
acted upon minute hour hour minute 
30 60 120 6 12 24 48 72 TiS 
Kay 
White 100.0 100.0 100.0 100.0 100.0 | 100.0 100.0 100.0 100.0 
Red a 127.4 127.9 129.0 | 126.4 127.8 a Dloyssies 1H /-ak 3 B7/a1! =F 
b 147.6 148.4 149.6 | Ahoy UO (E 145.8 1465 146.5 LSD 
c 188.4 189.8 191.0 | 176.7 180.3 183.3 185.0 185.0 168.0 
d — = =i 200;OmeaIdat = = — 199.9 
Average 154.4 155.4 156.5} 165.9 169.7 | 152.0 152.9 152.9 169.1 
Green a 155.1 156.1 156.4 1730 12303 154.0 154.8 154.8 = 
b 185.3 186.8 187.7 148.4 162.4 | 184.0 185.7 185.7 143.8 
€ 2743 227 8h 7 eee S857 292'7 VOGT eel oOreT 17322 
d —_ — — ZS 200KS a — = 207.4 
Average 204.9 207.2 207.8 170.9 182.3 199 7am 202076 20322 174.8 
Blue a 182.0 183.5 184.3 126.4 “1253 75.6.8 W77poee 7R6 = 
b 206.6 208.6 209.5 154.9 178.4 | 201.9 203.6 204 0 163.3 
c | 383.4 392.1 390.9 | 212.1 21914 °|.356.1° 3624 369.9 209.4 


No. 4,] : 67 


d = —— — pha) Wwe NA ae = = 264.9 

Average 257.3 261.4 261.4 191.4 201.2 | 244.6 247.8 247.9 212.5 

Violet a 185.4 186.8 187.8 132.3 129.1 | 180.4 181.9 182.3 a as 

b 233.09 7235.5 9023655 TGO. Sev O4S 19/2295 S276) 227.7 202.8 

c 470.8 481.6 480.3 238.3 245.2 | 437.1 445.9 444.9 235.1 

d = a a 334.2 375.4 a = = 324.3 

Average 296.4 301.3 301.5 2184723681. 1 280:9 (285.1. 285.0 254.1 
Black — = = _ ae a = — 


According to these experiments, the extent of enzyme action per unit inten- 
sity by the same coloured light of saccharase, amylase, proteinase, and catalase 
was found to increase with reduction in the relative intensities of the absorbed 
rays, but the effect per unit intensity of the various coloured lights on the action of 
these enzymes was found to be approximately proportional to the wave number 
of the absorbed rays. 

As to the cause of the inhibition of enzyme action due to the lights, GorBacn 
and Leacu (1930) from their studies on saccharase, attributed it to some hitch in 
the working of the tryptophane, the carrier of an active group in the enzyme. The 
former investigator and Pick (1932) later reported that inactivation of the enzyme 
with the aid of ultra-violet rays was greater in the presence of ozone, in contrast 
to its usual activation in the presence of molecular oxygen. Linpner (1922; 1927) 
pointed out that this was more advantageous for fermentation owing to the vita- 
mins formed in the yeast bodies through the action of the ultra-violet rays. Accord- 
ing to Green (1897), in his work on amylase, the cause of increase in saccharifica- 
tion with the aid of rays, such as infra-red, red, orange, and blue, was the changes 
in some of the zymogen to an active enzyme. 

The opinion of the writer is that the stable state H of the enzyme mole- 
cules changes to the active state H’ through radiant energy (hv) possessing suitable 
vibration, when the action on the substrate S becomes pronounced and changes S 
to the labile state S’, that is 


H+hv= kK’ 
LH’ +8S=8'. 


He also believes that when the end product increases, it means that the action 
is promoted through the lights, it being clear that the promotion was found to be 
stronger, the greater the relative intensities of absorbed rays under the same colour- 
ed visible lights. If, however, the enzyme happens to meet with radiant energy 
possessing unsuitable vibration, it becomes to the destructive state H’’, owing to — 
photolysis, that is 


E+hv=k" : 


and when the decomposition of the substrate is diminished it has an inhibiting 
effect on the action. 
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Needless to say, if enzyme enter into special substrate, of which a portion of | 
the molecules kept the state of the stable / naturally, it can be changed to the 
active state H’ at a certain temperature without radiant energy, and then changes 
a portion of S by the action of E’ to the labile state S’. The change of H to EH’ 
increases as a temperature rise to optimum; consequently it increases a possibility 
to change S to S’. 

In case the enzyme received radiant energy possessing suitable vibration, 1’ 
is increased, and it changes S plentifully to S’. Thus, decomposition of subsrate 
advances more by the action of the enzyme receiving suitable radiant energy than 
by the opposite and it represents promotive effect. 

If, however, the enzyme happens to meet with the radiant energy possessing 
a too great and unsuitable vibration, H’ changes to E’’, and the enzyme is dest- 
royed. ‘Thus, the action of enzyme on substrate becomes weaker than that which 
has not received radiant energy and it represents an inhibiting effect. 

It is shown in such relation as 


Ee Gniny > HK’ = K 


Guin) is the state reached the acting limit, as seen in the case of radiant energy 
in the near ultra-violet region on saccharase, amylase and catalase. The region 
of wave length to reach HE” varies with the kinds of enzymes. It is seen that 
J’ is plentifully formed, owing to the radiant energy in the near ultra-violet on 
proteinase and lipase, in spite of / not changing to KH” except in the region of 
shorter wave length. 

The increase of the promotive effect under the same coloured visible lights 
with increase in the relative intensities of the absorbedr ays, depends upon KE’ being 
abundantly formed along with the relative intensities, and also the effect per unit 
intensity of various coloured visible lights is due to 1’ being- formed approximately 

proportional to wave number of the absorbed rays. 

In conclusion, the writer wishes to express his thanks to Prof. U. Suzuxr for 


his interest and encouragement, and also to the Imperical Academy for grants 
given in aid of this study. 
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Uber Vitamin C im Tee. 
(SS. 265~270) 
Von Akiji Fuyrra und Jsamu Numata. 


(Biochemisches Laboratorium des Kitasato-Institutes, Tokyo; Eingegangen am 19, 3. 1940.) 


On the Carbohydrate in Hen’s Ovovitellin. 
(pp. 271~276) 
By Kinsuke Konpo and Uichiro Sarara. 


(Nutritional Chemical Laboratory, Faculty of Agriculture and Chemical Institute, Kotyo Imperial 
University ; Received Mar; 6, 1940.) 


Die Abhangigkeit der Enzymentwicklung, insbesondere 
von Amylase und Protease, von der Art 
der Gerste und ihrer Keimung. 
(SS. 277~280) 


Von H. NaKkAmura. 


(Aus dem Laboratorium der Dainippon Brauerei; Eingegangen am 27, Feb, 1940.) 


1) Die Entwicklung von Amylase und Protease bei der Keimung ist ab- 
hangig von der Art der Gerste, wodurch auch das Verhaltnis der beziiglichen 
Enzymkrafte untereinander sehr verschieden sein kann. 


Wurzelldinge 
Betspiel : bezogen auf Protease : Amylase : 
Kornldnge : 
Gerste A: 1,6 Sey | BP] 
Gerste B: 1,6 2,3 Tai, 


Wenn bei der Gerste B die Amylasenwirkung zur Proteasewirkung mit 1: 1 
gesetzt wird, so ergibt sich bei der Gerste A die Relation der gleichen Wirkung 
smit 1: 5,5. 


2) Wenn der Wurzelkeim nach Erreichung einer bestimmten Lange im Wach- 
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sen behindert wird, der Blattkeim sich aber weiterentwickelt, dann hort pi Bildung 
der Amylase ganz auf, dagegen nimmt die Protease in einem erstaunlichen Um- 
fang zu. ; 

Falls beispielsweise der Wurzelkeim einer Gerstenart bei der Keimung nur 
bis zur 0,8-fachen Kornlange wachst und der Blattkeim daraufhin bis zur 0,9-fachen 
Kornlange vorgetrieben wird, so tritt in der Bildung von Amylase ein Stillstand 
ein, wogegen die Protease eine weitere Zunahme*—und zwar um das 4-bis 6-fache 
—erfahrt. Dementsprechend ist dann auch die enzymatische Kraft des nach diesem 
Verfahren erreichten Proteasegehaltes eine vielfach groBere als die beim Héchst- 
gehalt an Protease, welche bei der natirlich gekeimten Gerste entsteht. 

Bei Anwendung dieses Verfahrens auf verschiedene Gerstenarten unterliegen . 
die absoluten und relativen Werte von Amylase und Protease weitgehenden 


Schwankungen. 


4 


rmale Keimung bis zur Wurzellinge : a 
f ‘Gone es Enzymatische Kraft von : 


von 0,8-facher Kornlange, 


Amylase 
Gerste A,, 92, Darauftolgende Weiterentwicklung des eee Beiteate 
| Blattkeimes bis zur 0,9-fachen Korn- : 
= i. ts B 2 
lange, 0.3 os ey 
1. Normale Keimung bis zur Wurzellainge Cae LPF 
Se ~ - - 4- 
von (),8-facher Kornlinge, eatates: 19 


Gerste B,¢ 2, Darauffolgende Weiterentwicklung des => ales 


Blattkeimes bis zur 0,9-fachen Korn- pee peyidn tea 
\ 
lange, 
1. Normale Keimung bis zur Wurzellange 
von (),8-facher Kornlange, 


2 05 1.49 
Gerste C,¢ 2. Darauffolgende Weiterentwicklung des aS a 
Blattkeimes bis zur 0,9-fachen Korn- eee 
ot 
lange, og 09 48 


3) Aus den obigen Ergebnissen und 9 ==> 


auch aus der merkwiirdigen Tatsache, die 
ich noch nicht berichtet habe, da cine 
der wichtigsten Eigenschaften des Bieres 


den kraft von der Protease des Malzes = | oo 
abhangt, geht hervor, daB wir je nach der | lop 

Art der Gerste, welche bei der Keimung eae ke 
einen hdheren oder niederen Gehalt an eee 


DD nek Ps RS 
Protease entwickelt, bestrebt sein miissen, 
diese Bildung an Protease genau zu iiberwachen und zu lenken. Die Erreichung 


dieses Zieles setzt die Ausarbeitung entsprechender neuer Kontrollverfahren 
voraus. 
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On Alcoholic Fermentation of Acorn by Amylo Process. 
(pp. 281~287) 
By Seisaku SuGizakt. 


(Agricultral Chemical Laboratory, Department of Agricultare, Tokyo Imper‘al University ; 
‘Received March 6, 1940.) 


Studies on the Vegetable Tannins in Taiwan. Part 5. 
Manufacture of Tanning Extract from the Bark of Acacia confusa. I. 
(pp. 288~ 292) 

By Yasuyosi Osima, Minoru Isu and Zenyu Hyo. 
(Agricuitural Chemical Department, Taihoku Imperial University, Taiwan ; 


Received March, 19, 1940.) 


We found that the maximum yield of tannin was obtained by extracting the 
dried bark with 509% alcohol. From fresh bark extraction with water gives 
equally good yield but the extraction was far easier and very much faster with 
50% alcohol. 


The maximun temperatures for extraction of the materials are as follows: 


Dried bark extracted with water 80°C. 
wt uw 50% alcohol 60~80°C. 
Fresh bark uv Me 80°C. 


On a New Polypeptide Isolated from Eisenia Bicyclis. 
(Part III) 


A Study of the Chemical Structure of Eisenin. (2) 
: (pp. 293~298) 
By Tosihiko Ooutra. 


(Agricutural Chemical Laboratory, Tokyo Imperial University ; 
Received Mar, 12, 1940.) 


For the determination of the amino acid having a free carboxyl group in 
cisenin molecule, eisenin was converted into thiohydantoin derivative by means of 
ammonium thiocyanate and acetic acid anhydride ; then its was decomposed by 259% 
aqueous ammonia solution, according to the methode by P. Schlack and W. Kumpf. 
The ammonia was removed from the solution by evaporation under reduced pressure, 
and from the residue two different crystals A [m. p. 160~161°] and B [m. p. 240~ 
241° (decomp.)| were obtained; the “A” from the ether extract and the “B” 
from the risidue. The “A” was identified as 5-methyl-2-thiohydration by com- 
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paring with an authentic specimen prepared from alanine. The “B” was found 
to be a new dipeptide C,H,O,N, having two acid-amide groups. | 

The formation of 5-methyl-2-thiohydantoin from eisenin shows that alanine is 
in the end position of eisenin molecule; its amino group only being substituted 
for the peptide grouping. Therefore it is suggested that the chemical structure of 
the substance, obtained by partial hydrolysis with 3% aqueous bariumhydroxide 
solution as has been mentioned in the previous paper, may be di-[@-amino-7-carb- 
oxy-butyryl}alanine. It is presumed also that the dipeptide C,H,O,N,, men- 
tioned above, may correspond to one of the two structures shown below. 


Nepess tate S01 
/CO CONH, ; | CONH, CO 
i MOH, CH; VRC CH 
(I). Nit“ ee sa (Li tae ages re 
coh AGRE CH, \ CH, CH: 
CH. CO—NH.-CH+CONIL, CH.CO—NH-+CH-CONH, 


To settle this question, the author prepared /-pyroglutamyl-d-glutamic acid 
diamide representing the structure (I), /-pyroglutamic acid chloride (1 mol) obtained 
by the action of thionylchloride on /-pyroglutamic acid, was treated with d-glutamic 
acid diethylester (2 mols) in chloroform solution. The reaction mixturew as 
‘succesively washed with dilute hydrochloric acid anda queous sodium bicarbonate 
solution and then the solvent was distilled off. The residual crystalline mass was 
dissolved in a little alcohol and mixture of ether and petroleum ether added to 
it. The crude crystals of /-pyroglutamyl-d-glutamic acid diethylester separated 
out, were recrystallized from acetic ester. This diethylester was treated with 25% 
aqueous ammonia solution at room temperature for about two hours. After the 
solution was evaporated to a small volume at about 30~40° under diminished 
pressure, absolute alcohol was added to the residue until a crystal was separated 
out by stirring. It was recrystallized from dilute alcohol. This crystal was proved 
to be completely identical with the substance obtained from thiohydantoin derivative 
of eisenin by the treatment with ammonia. 

From these results, /-pyroglutamyl-d-glutamyl-d-alamine may be given as the 
chemical structure of eisenin. 


aa CONH, 

CH, CH, 

NEO Se 2 CH 

< "SCH: CH, CH, 


CH.CO—NH:CH.CO—-NH-CH-COOH 
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Sterilizing Action of Phenols. 
Synopsis. — 
(pp.299 ~305) 
By Sogo Trrsumoro. 
(Government Institute for Infect, Dis,, Tokyo Imper, University; Received Feb, 27, 1940.) 
I reported previously concerning the sterilizing action of mineral acids and 


fatty acids. Then I studied the sterilizing action of phenol group as noted in the 
following table. 


I. REAGENTS. 


TasLe 1. Phenols. 


BS se Phenols Rational formulae M, W. a ee 
Phenol 4 C,H;0H » 94.048 0 0094 
Plc (1) 
Cresol (0) CoH 108.064 0.0108 
CH taki (2) 
Jon Soe or Nee (1) 
1 Guaiacol COR 124.064 0.0124 
OCH. cco (2) 
Jou Asis Book ud (1) | 
Thymol CoH3°—CH (CH) 9... (2) 162.167 0.0162 
SCHg ta: (3) 
Picric acid CsH, (NO,),*OH 215.044 0.0215 
| PB cee wD 
Pyrocatechin (0) CrEL N 110.048 104° 
OUI og ton (2) 
| OH musa (1) | 
9 PT Reserciine (ns) CHL ” 110° 
| Olas «are (3) 
OMe fayet es (1) | 
Hydroquinone (p) Col NT aie 
Oliiaintinks (4) 
Ola aeshaci: (1) 
Pyrogallic acid (0) Licker Ne xe Be eka: (2) 126.048 | 12% 
| OVaksers (3) | 
| OR (1) 
3 Phloroglucine (m) | CHC OH pcarsey (2) | wt 218° 
; (OU Careage derig9 (4) 
Hydroxy- Hydroxyhydroquinon, was not available and the 
hydroquinone (p) expemiment was not performed, 


Il. Srermizinc Acrion OF PHENOLS AT THE SAME CONCENTRATION. 


The sterilizing power and special character of phenols at the same concent- 
ration, were studied in this experiment, and the results obtained are shown in the 
following table. 

Picric acid, cresol and thymol are insoluble at N/100, so they were used in 
this experiment at N/1000. Only phenol was tested at N/10 and N/100. 
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Tavie 2. Sterilizing “Action of Phenols at the Same Concentration. 
N/1000. (Phenol. 1/10, N/100) 20°C. 

| Surviving period 
| a | | 
Number ; | : = = 
SROTmMMNeMe ees! |. Sele Pen gl Staph, Prot, Baz, Vib, 
| | pyogen, vulgar, typhos. choler., 
Phenol N/10 Bid) 52 ed 0 hh 5 a eee ie im— 
" | N/100 | 5.21) 4¢°+ 5A | ot + 34—]| got 54— | 99m+4 Qh— 
” | N/1000;) 5.45 \270 se 89 — | 49 cy 5S — | 5a ts Os cate ea 
t Cresol (0) | te A586 de Ong tem | ae tis 5 I Gre mee 
Guaiacol |e 683 TO ETS | “7c = |) 8 4) oa 
Thymol | ” Wd gh + 3h — |60™+990™— | 99™+ 9h — | yP+2,.5™— 
Picric acid | 1 | -2.30. 1.904 2h — | 30> 4245. -—_|.60. 908 — AE be 
] \ 
Pyrocatechin (0) Me 5.31 182 +94>— | 9h +yoh— gh +4gh — | 10™415"— 
2 Resorcine (hn) " 5.57 |139+15¢— | g¢4+49>— | 109 +129 — | 94h 415™— 
7 ahaa "| 5.64 | 12h +182 — | 6h + 941— | gh 4 aQh— | 15™5-90"— 
| Pyrogallic 1 Vs h hes i ie § ne 
| none a ies ae tae Meh 19+ 99—|30 +45™ 
3 . aes / } | 
ee m | 5.71|20 ~25 | 10°~15¢ | 15 ~20 | 240 +36" — 
Control | gd | alge Get iige 


From the results noted in table 2 we know the following facts :— 

The sterilizing action of phenol, which is usualy used as the most popular 
disinfectant in hygene, is strong only at N/10, but at lower concentrations the 
sterilizing action diminishes very distinctly, and at N/1000 concentration phenol 
has no sterilizing power on bacteria except for Vib. cholerae. | 

The order of the strength of the sterilizing action at the same concentration 
of phenols is as follows : 

Picric acid > Thymol > Hydroquinone > Pyrocatechin> Pyrogallic acid. Cresol, 
guaiacol, resorcine and phloroglucine have totally no bactericidal action at N/1000. 
Especially resorcine and phloroglucine have a remarkable promoting action on the 
life of the microorganisms. 

Relation between the chemical constitution and the strength of the sterilizing 
action is as follows. From the results of 2(OH)phenols. and 3(OH) phenols, we 
see the following order as to the sterilizing power. 


Para > Ortho > Meta. 


III.  Sreritizinc ACTION oF PHENOL SALTS AND PHENOL ANIONS. 


The action of phenol salts and of phenol anions on the life of bacteria were 
tested in this experiment. Concentration of Na, Ca and NH, tk having the 
same anions as phenols was made N/1000. 


wm MS 


oe ae” eles | 
* Fi 


Ne, 4,] 15 


TABLE BE Iz Na-salts, 


Surviving perid 

Na- 15S > ee ee ae et eee Ae = 2 eee SS 
Staph. pyogen. Prot, vulgar. Bac, ty, hos, Vib. choler, 
phenolate 74 — 94 51 — 64 reyes ee he 
o-cresolate Tee) DO Cele Ea et HIgh 
~ guaiacolate Us il} i =y9 LOR Ie) 24 36m 
thymolate 6h+ gh— gh + 3h — 3h 4 6b — 5intyogm— 
picrate iS pe 84 —109 i slo DYED BT 
pyrocatechinate 1012 8 —10 AN) ae) 125-5 15h 
resorcinate 15. S48 10= 12 IS DA Oa 
hydroquinonate 5 +6 - 2+ 3 1 Na tis Ta DE Sh 
pyrogallate 10; —13 6rs108 Sir 10 2. eA fh 
phloroglucinate 3) =Sip Fh Deco} eel) BOs A Saiec 

Control | gts Bal: ott 18° 


The results with Ca salts and NH, salts are nearly the same as with Na salts 
and they need not be recorded here. 


IV. Sreriwizinc ACYION OF PHENOLS AT THE SAME PH, 


The sterilizing action of phenols was tested at the same pH in this experi- 


ment. 
with thymol. 


Results obtained shown in the following table. 


TasLe 4. Sterilizing action of phenols at the same pH. 


In reference to the sterilizing action at a high pH, I record the results 


Surviving period 
Ahenele Sy Pe Aes Prot, Bac, Vib, 
pyogen vulgar, typhos. choler. 

Phenol N/1000 5 AG eda Bleeae ead d=") Rie eee gh +49b — 
Picric acid © N/200000 | AU ahi KS Ate te8 Beg as Gy = 
o-Cresol N/2000 th er Bi tums) 54+. 64 — |G Rian, Ob clei ines 
Pyrocatechin DN /4000., the5264 172 (131, 124.4 36) Fe! D9 3A — 130 45 
Resorcine N/1500 Y |\414 +15 —| 99410°9—/12 413 — | 24> +362 — 
Hydroquinone N/1000 " 125+ 48h— |] 6b+ gbh—| gb+4yoh— |g 5m4 5m— 
abit ae abl soja Pa bao pat 2S eee 2 iad 
Pyrogallic acid N/150000 | 5.71 | 15° —184 TIAN 199 — 154° 79h ash — 
Phloroglucine N/1000 ” 120 —25 10-15 |15 —20 24 +36 — 
Thymol | N/1000 | 6.13 | ob 3h — 1 60e+90™ || 90+ Oh — | 1h om 

Control ga 5d + 64 18h + 
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V. SUMMARY. 


The results noted in tables 2~3, and 4, concerning the sterilizing action of 
phenols and their salts, may be summarised as follows : 

(1). At the same concentration, the sterilizing action of picric acid is the 
strongest among 10 phenols, and next to this is thymol. The sterilizing action of 
hydroquinone is slightly weaker than thymol, and pyrocatechin and then pyrogallic 
acid come next to thymol. ‘ 

(2). Sterilizing action of phenol is strong only at N/10, and at concentration 
lower than .V/100 it has no sterilizing power. . 

(3). The sterilizing action of guaiacol and resorcine is very feeble and rather 
seems to have no power except for Vib. cholerae. At N/1000 they have rather 
evidently promoting power for bacterial life. 

Phloroglucine has totally no bactericidal action, but has rather evidently pro- 
moting action on bacterial life. 

(4). Salts of hydroquinone have relatively strong sterilizing action, which is 
more evident with salts of thymol. 

Salts of phenols other than thymol and hydroquinone, have no bactericidal action, 
and show rather promoting action on the bacterial life. 

I'rom these facts we see that anions of thymol and hydroquinone have bacteri- 
cidal action. 

(5). The strong sterilizing action of picric acid is chiefly due to the low pH 
of picric acid in adding to the poisoning action of molecular state of picric acid. 

The strong sterilizing action of thymol is chiefly due to the poisoning action 
of molecular state of thymol and partly due to the action of thymol anion. 

(6). The relative strength of the sterilizing action of 0, m, and p isomers such 
as pyrocatechin (0) and resorcine (m), and hydroquinone (p), and also pyrogallic 
acid (0) and phloroglucine (m), are as follows: 


MOP. 
The cause of these differences is due to the difference of chemical constitution 
of each isomer. ; 


(7). The relation between the strength of the sterilizing action of phenols and 


the number of OH group which give the acid character to phenols may be ex- 
pressed as follows: 


mono Ol{-phenol< tri OH-phenol < di OH-phenol. 
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Biochemical Investigation of Mosaic Disease of 
Tobacco Plants. VI. 


On Ascorbic Acid Oxydase and Saccharase in the 
Leaves of Healthy and Mosaic Plants. 


(pp.806 ~310) 
By Y. Oxupa, K. Karar and I. Murara. 


(Agricultural Chemical Laboratory, Kyushu Imperial University; Received March 11, 1940.) 


Uber die Verwitterung der Eruptivgesteine. VI 
Uber den Verwitterungskomplex. 
(SS., 311 ~320) 


\ Von Mituru HARADA. 
(Landwirtschaftliche Hochschule Tottori; . Eingegangen am 92, 3, 1940.) 


Der SiO,-Al,O,-Niederschlag wurde wie folet hergestellt. 1 N. AICI,-Losung 
wurde mit Na-Silikatlosung bekannten Gehalten titriert, bis sich der Niederschlag 
abgesetzt und die daritiber stehende Fliissigkeit klar geworden ist. Zwecks Ge- 
winnung von Niederschlagen mit niedrigem Verhaltnis SiO,: Al,O, wurde eine 
Loésung gebraucht, die Na-Silikat und NaOH enthalt. Der Niederschlag wurde 
filtriert und mit 95%igem Alkohol Cl-frei gelassen, alsdann der Alkohol durch 
Kinblasen von Luft verjagt. Der SiO,-Fe,O,-Niederschlag wurde in gleicher Weise 
hergestellt. | 

Beim SiO,-Al,O.-Niederschlag ist die Loéslichkeit der Kieselsaure in der Oxal- 
siure-Kaliumoxalatlésung (18.4 ¢ K,C,O;H,O, 3.2 ¢ H,C,O,;2H,O im Liter) um so 
erdBer, je kleiner das Mol.-Verhaltnis SiO,: Al,O, ist. Niederschlage, deren 
Mol.-Verhaltnis. kleiner als 2 ist, sind fast ganz léslich, dagegen ist beim Nieder- 
schlag mit dem Verhaltnis 6 nur 119 der Kieselsaure loslich. Die Tonerde wurde 
zu 87% beim Mol.-Verhaltnis 6, zu 99~100% beim Verhaltnis 0,8~2,3 durch 
die Oxalsaure-Kaliumoxalatlésung geldst. Beim SiO,-I’e,O,-Niederschlag ist das 
Eisen fast ganz, die Kieselsaure aber nur 28~589% in der Oxalsdure-Kalium- 
oxalatlésung léslich. 

Durch wiederholtes Trocknen und Anfeuchten wurde die Kieselsaure im SiO,- 
Al,O.-Niederschlag mit einem Mol.-Verhaltnis SiO,: Al,O, gréRer als 2 schwer 
léslich, dagegen wurde diese Léslichkeit bei Mol.-Verhaltnis kleiner -als 2 nicht 
verandert ; die Léslichkeit der Tonerde wurde bei Mol.-Verhaltnis grofer als 6 
vermindert. Durch dieselbe Behandlung im Dunkeln wurde die Léoslichkeit der 
Kieselsaure im SiO,-Fe,O,-Niederschlag allgemein stark Verminderung der Léslich- 
keit des Eisens sehr gering. In dem in Oxalsaure-Kaliumoxalatlosung léslichen 
Teil ist das SiO,/A1,O, Verhaltnis kleiner als 2 (0,6~2,0) und das SiO,/Fe,O, Ver- 
haltnis ist etwa 1 (0,6~1,1). Wahrend das nicht getrocknete frische Aluminium- 
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hydroxyd in der Oxalsaure-Kaliumoxalatlésung ldslich ist, wird es durch wieder- 
holtes Austrocknen und Befeuchten unléslich. Eisenhydroxyd lést sich in dieser 
Oxalatlésung im Dunkeln auf, und die Veranderung der Léslichkeit nach wieder- 
-holtem Trocknen und Befeuchten ist sehr gering. 

Aus den obigen Ergebnissen wird erhellt, da die Tonerde im SiO,-Al,O,- 
Niederschlag und FEisen im SiO,-Fe,O,-Niederschlag nur schwache Alterungs- 
vorgange zeigen und wie das frisch gefallte Hydroxyd chemisch reagiert, wahrend 
die Kieselsaure schnell altert. 

Der in Béden gebildete Verwitterungskomplex besteht aus 3 Fraktionen, nam- 
lich aus einem Komplex (A,), loslich in der Oxalsaure-Kaliumoxalatlésung im 
Dunkeln, einem Komplex (A,), zersetzbar in heifer konzentrierter Salzsaure, aber 
unléslich in dieser Oxalatlosung, und einem Komplex (B), nur zersetzbar in heifer 
konzentrierter Schwefelsaure. 

Der Komplex A, im Boden wird folgendermafen bestimmt. Man wagt 0,5~ 
lg des zerkleinerten Bodens in einer Stohmanschen Halbliterflasche, tbergie!t 
den Boden mit 250cm der Oxalsaure-Kaliumoxalatlésung, schuttelt im Dunkeln 
1/2 Stunde lang aus und filtriert, alsdann bestimmt man SiO, und AI,O, in der 
Lédsung. Das geldste Fe,O, ist’ fast ganz im freien Zustande. 

Freies Eisenoxyd (F£) (s. Mitteilung IV) und die freie Tonerde (7), die in 
heifer 10%iger Na,CO.-Lésung loslich ist, werden bestimmt. 


Komplex A,=(das in konz. Salzsaure zersetzbare SiO,, AI,O, 
und Fe.O,)—A,—H-—T 


SiO,, Al,O., und Fe,O, im Komplex A,, A, und B in verschiedenen Boden- 
arten auf Eruptivgesteinen wurden bestimmt. Vulkanische Aschenbéden enthalten 
Komplex A,, A, und B. Die Boden aus Hornblende-Andesit sind reich an Kom- 
plex A, und A,, Granit-, Diorit-, Quarztrachyt-, Augit-Andesit- und Basalt-Béden 
enthalten Komplex A, und B. Die Bodden aus lockerem vulkanischen Lapilli 
enthalten grofe Mengen von Komplex A,. Quarzkeratophyrboden ist reich an 
Komplex A,. 

Der Verf. hat gefunden, da8 der Humus im Boden in Gegenwart von Eisen- 
hydroxyd durch 3%ige H,O,-Lésung oxydiert wird, wobei ein Teil des Aluminium 
in Komplex A, als Oxalat in Lésung geht, und ferner durch die folgende Be- 
handlung das ganze Aluminium in Komplex A, aber kein gealtertes Aluminium- 
hydroxyd gelost wird. 0,5~1g Boden, 0,5 g Hydrochinon, 0,05 g Eisenhydroxyd 
und 60cm 3%ige H,O,-Lésung wird in ein Becherglas gebracht, mit einem Uhr- 
glase bedeckt und auf siedendem Wasserbade erhitzt. Beim Steigen der Temperatur 
bis zu 70~80° reagiert das Gemisch energisch. Ist die Zersetzung des f.O; 
beendet, wird nach Zusatz von 1g NH,Cl filtriert und das geléste Aluminium be- 
stimmt. 
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Studies on Acetone-Butylalcohol Fermentation. (III). 
Utilization of various protein-rich raw materials as 
N-source for acetone-butylalcohol fermentation. 


By Sigeyosi Hort. 


(Agricultural Chemical Laboratory, Kyusyue Imperial University, Fukuoka ; 
Received March 25, 1940.) 


On the Colorimetric Determination of Vitamin B,. 
(pp. 3381~339) 
By Yosito Saxurat, Tyoten InaGakr and Sizu Omort. 


(Research Laboratory of Meiji Sugar Co, ; 


Received March 22, 1940.) 


The procedure described by Prebluda and Melnick which involves the use of 
diazotized p-aminoacetophenone as the reagent for the determination of vitamin B, 
is modified to the following simpler method, concentrating the vitamin B, in the 
extract by the adsorption on acid clay. 

The sample is extracted with water or dilute alcohol at pH 4.5. An aliquot 
portion of the extract is adsorbed with 0.2 g refined acid clay for about ten minutes, 
and then centrifuged. To the centrifuged adsorbate 3cc of water, 3cc of alcohol 
containing phenol and 6cc of freshly prepared reagent are added. The reaction 
is complete in 1 hour, after which 8cc of alcohol and 5cc of xylene are added 
followed by vigorous stirring for 2 minutes. On standing the xylene layer separates 
out easily showing pink color. After clarification by centrifugation the xylene layer 
is taken in 1 cm cuvette and the extinction is measured by Pulfrich’s photometer 
using S 53 filter (pale green). 

The extinction coefficient of 30 micrograms of vitamin B, hydrochloride is as 


follows. 
3 Without acid clay With 0.2¢ acid clay 
S £ 
average of 16 | (as of 12 
Average 0.323 ee 0.280 measurements 
Maximum 0.337 | 0.299 
_ Minimum 0.302 0.267 
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Uber die Synthese von a-Naphthylessigsaure, '-Indoly]- 
buttersaure und /-Indolylpropionsdaure. 
(SS. 840~344) 


Von Kinjiro TAMARI. 


(andwirtschaftliches Chemisches Loboratorium der Kaiserl, Universitat, Tokyo ; 
Eingegangen am 26, 3. 1940.) 


